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Defining “Phthalates”
hitp:/ldx.doi.org/10.1289/ehp. 1205763

The International Pharmaceutical Excipients
Council of the Americas (IPEC-Americas)
reviewed the article “Identification of
Phthalates in Medications and Dietary
Supplement Formulations in the United
States and Canada” by Kelley et al. (2012).
This article contains inaccuracies and mis-
leading statements, and the terminology
used by Kelly et al. was incorrect. Speaking
for IPEC-Americas, I would like to rectify
any confusion caused by their colloquial use
of the term “phthalate.”

The term “phthalate” has been defined
by the U.S. Environmental Protection
Agency (EPA) and other regulatory agencies
to identify diesters of orthophthalic acid,
also called simply phthalic acid, an aromatic
dicarboxylic acid in which the two carboxylic
acid groups are located on adjacent carbons
(positions 1 and 2) in the benzene ring. Both
di-z-butyl phthalate (DBP) and di-(2-ethyl-
hexyl) phthalate (DEHP) are examples of
such phthalates; these phthalates are chemi-
cally and toxicologically distinct from diesters
of isophthalic or terephthalic acids, which
are not considered to be true “phthalates,” as
defined by the U.S. EPA (2012). Kelley et al.
(2012) failed to acknowledge these impor-
tant distinctions and incorrectly grouped
isophthalic and terephthalic acid derivatives
with the ortho-phthalates. This colloquial use
of “phthalates” has created unsubstantiated
and erroneous safety concerns. The specific
toxicological concern with DEHP and DBP
arises from their metabolic conversion to
their corresponding monoesters.

Kelley et al. (2012) inappropriately
referred to three polymers [polyvinyl acetate
phthalate (PVAP), hypromellose phthalate
(HMP), and cellulose acetate phthalate
(CADP)] as “phthalates” and inappropriately
implied that they are “phthalates” simply
because they have the word “phthalate”
in their names. HMP, PVAP, and CAP
are polymers that have been modified by
esterification with orthophthalic acid groups.
These high-molecular-weight polymers differ
markedly from the short-chain alcohols
used to produce DEHP and DBP, and their
chemical properties are very different.

For example, HMP is an enteric poly-
mer manufactured from the esterification of
hypromellose with phthalic anhydride. HMP
is a large molecule with a typical number aver-
age molecular weight in the range of 80,000~
130,000 Da. DBP and DEHP are small
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molecules with molecular weights of only
278 and 390 Da, respectively. HMP is thus
very different from DBP and DEHP, based
on properties such as chemical structure and
molecular weight, and has completely different
functions. HMP is an enteric polymer used in
pharmaceutical coatings to allow drug dissolu-
tion to take place in the intestine instead of in
the stomach. DBP and DEHP are plasticizers.

Safety assessments of the enteric polymers
have been performed, including acute and
subacute toxicity, teratogenicity, and ADME
(absorption, distribution, metabolism, and
excretion) studies (Rowe et al. 2012). One
published report on the long-term use of
CAP indicated that no adverse findings were
observed (Hodge 1944). The safety of PVAP
has also been evaluated in a definitive 90-day
subchronic toxicity study, a developmental
toxicity study, and several genotoxicity tests;
however, the results have not yet been pub-
lished (DeMerlis CC, unpublished data).
No adverse effects were reported in either
the 90-day subchronic toxicity study or the
developmental toxicity study, and PVAP was
not genotoxic.

The toxicity associated with DBP and
DEHP stems from their bioconversion to
their respective monoesters; this bioconversion
is unlikely for PVAP and not possible for
HMP or CAP. These distinctions are further
affirmed by the draft guidance for limiting the
use of specific phthalates as excipients (Food
and Drug Administration 2012), which
applies only to DBP and DEHP and does not
include either HMP, CAP, or PVAP.

In conclusion, it is inappropriate to use
a common name to incriminate a group of
structurally diverse compounds simply because
they share one common structural feature.
This practice has created unsubstantiated
safety concerns where none exist.

The author is the chairman of IPEC-Americas.

William Dale Carter

International Pharmaceutical Excipients
Council of the Americas

Arlington, Virginia

E-mail: dale.carter@huber.com

REFERENCES

Food and Drug Administration. 2012. Guidance for
Industry: Limiting the Use of Certain Phthalates
as Excipients in CDER-Regulated Products. Draft
Guidance. Available: www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatorylnformation/Guidances/
UCM294086.pdf [accessed 1 October 2012].

Hodge H. 1944. The chronic toxicity of cellulose acetate
phthalate in rats and dogs. J Pharmacol Exp Ther
80(3):250-255.

VOLUME 120 | NUMBER 11 | November 2012 -

Kelley KE, Hernandez-Diaz S, Chaplin EL, Hauser R, Mitchell AA.
2012. Identification of phthalates in medications and
dietary supplement formulations in the United States and
Canada. Environ Health Perspect 120:379-384.

Rowe RC, Sheskey PJ, Cook WG, Fenton ME. 2012.
Handbook of Pharmaceutical Excipients. 7th ed.
Philadelphia:Pharmaceutical Press.

U.S. EPA (U.S. Environmental Protection Agency). 2012.
Phthalates Action Plan. Available: http://www.epa.gov/
oppt/existingchemicals/pubs/actionplans/phthalates_
actionplan_revised_2012-03-14.pdf [accessed 10 October
2012].

“Phthalates”: Kelley et al.
Respond
http:/dx.doi.org/10.1289/ehp.1205763R

We appreciate Carter’s review of our article
(Kelley et al. 2012) and his further clarifi-
cation of the chemistry across this class of
compounds. In the “Results” of our article,
we specifically noted the use of or#ho-phtha-
lates (DBP and DEP), which were often
found to be used in combination with the
phthalate polymers he discussed in his letter
[cellulose acetate phthalate (CAP), hypro-
mellose phthalate (HMP), and polyvinyl
acetate phthalate (PVAP)]. We believe that
we appropriately distinguished the difference
between the ortho-phthalates and the poly-
mers, specifically noting that the polymers
have “no known toxicity.”
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